University of Virginia, Charlottesville. RATIONALE: Despite the recognition of various endotypes in allergic disease, surprisingly little is known regarding the complexity of T helper (Th) cells that respond to house dust mite (HDM), especially given the IgE dominance of HDM in patients with asthma and atopic dermatitis (AD). Thus, we rigorously analyzed dust mite-reactive Th cells using a novel 22-marker immunophenotyping panel for spectral flow cytometry in patients with different diseases. METHODS: Peripheral blood mononuclear cells isolated from allergic adults with asthma and/or AD (ImmunoCAP class > _3 for HDM and Der p 1) were labeled with cell trace dye (CellTrace TM Violet), and cultured for 7 days with HDM or Der p 1. Cells were then stained for surface (CD3, CD4, CD27, CRTH2, CD45RO, CD45RA, CD25) and intracellular (IL-4, IL-5, IL-9, IL-10, IL-13, IL-22, TNF-a, IFN-g, IL-17A) markers. Dust mitereactive cells (cell trace dye low) were analyzed by spectral flow cytometry. RATIONALE: Human IgE antibodies are polyclonal and in low abundance in blood, making it impossible to purify homogeneous and high amounts of monoclonal antibodies (mAb) for crystallization. The goal was to engineer recombinant antibodies to determine the structural basis of antigenic determinants on mite allergens. METHODS: Monoclonal antibodies were sequenced by Rapid Amplification of cDNA Ends (RACE) from hybridoma cell lines. Human IgE mAbs were obtained from fusion of human B cells from allergic patients with myeloma (HMMA2.5) cells using electrical cytofusion. IgG and IgE mAbs were expressed in ExpiCHO mammalian cells and purified using Protein G affinity chromatography. Purity was assessed by SDS-PAGE. Stability of recombinant and hybridoma-derived IgG mAb was compared by nanoDSF. Relative binding of the mAbs was assessed by two-site immunoassays. RESULTS: Twenty-two murine IgG and human IgE mAbs were sequenced and three antibodies targeting mite allergens (anti-Der p 1 IgG mAb r4C1, and two anti-Der p 2 IgE mAbs r1B8 and r2F10) were expressed in mammalian cells. The mAb r4C1 (from the supernatant of CHO cell cultures) and hybridoma-derived mAb 4C1 showed similar stability and interacted with Der p 1 in an equivalent manner by immunoassays. Human IgE mAbs 1B8 and 2F10 had unique amino acid sequences and bound different epitopes on Der p 2, making them prime candidates for structural studies. CONCLUSIONS: Expression of murine IgG and human IgE monoclonal antibodies targeting dust mite allergens will allow identification of antigenic determinants for analysis of the human IgE repertoire and for design of hypoallergens for immunotherapy.
